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GENERAL INTRODUCTION

CO2 as carbon source for fuels and chemicals

 CO2 capture via metal carbonation

 CO2 activation by chemical looping process1
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 Super-dry reforming of CH4 provides a promising method for CO2 conversion

 Dry reforming of CH4 catalyzed by Ni catalyst

 Presence of CaO strongly improves reducibility of Fe3O4

 Efficient production of CO in relatively high purity due to inherent separation

 Carbon formation thermodynamically unfavorable

 Combined with a renewable source of H2, production of syngas in any ratio

becomes possible due to intensified CO production process.

Iron oxide based material3 (50w% Fe2O3) with MgAl2O4:

synthesized via co-precipitation of Fe(NO3)3.9H2O, Al(NO3)3.9H2O

and Mg(NO3)2.6H2O using NH4OH as precipitation agent

Calcium oxide based material (90w% CaO) with Al2O3:

synthesized via wet physical mixing of CaO powder,

Al(NO3)3.9H2O and citric acid as complexing
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In situ XRD - Feed H2:CO2 mixture (1:1) at 1023 K (p=1 atm)

 Fe3O4 is slowly reduced: Fe3O4/FeO

Addition of CaO (physical mixture)

 part of CO2 can be extracted under the form of (surface) CaCO3

 the reduction is faster and deeper: FeO/Fe
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Nickel oxide based material2 (10w% NiO) with MgAl2O4:

synthesized via incipient impregnation of Ni(NO3)2 on MgAl2O4

powder (prepared by co-precipitation of Al(NO3)3.9H2O and

Mg(NO3)2.6H2O using NH4OH as precipitation agent)

10Ni-MgAl2O4:50Fe2O3-MgAl2O4:90CaO-Al2O3 (1:3:6 mass ratio), 

1023K, 1.5 bar

Comparison with thermodynamic equilibrium of methane dry reforming

STEP I:

 High CH4 conversion

 H2O formation

 CO2 capture

STEP II:

 CO2 release

 CO formation
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Cyclic steady state:

 7.5 mmolCO s-1 kg-1 Fe

 xco = 0.56
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